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Abstract.  Equations  and  tables  for  estimating  the  cubic-foot  volumes 
of  lumber,  sawdust,  and  sawmill  residue  for  black  cherry  trees  are  pre- 
sented. Also  included  are  cubic-foot  and  board-foot  predictions  for  the 
sawlog  portion  of  the  trees. 


The  cubic  foot  is  now  the  accepted  unit 
of  measure  for  U.S.  Forest  Service  timber 
appraisals,  and  it  is  one  of  the  primary  units 
of  measure  used  by  forest  industries.  The 
cubic -foot  unit  can  be  used  to  measure  not 
only  lumber  yields  but  other  product  yields 
as  well.  In  a  previous  study  I  developed  pre- 
dicted cubic-foot  yields  of  lumber,  sawdust, 
and  sawmill  residue  for  10  hardwood  species 
(Hanks  1977).  Cubic -foot  volumes  of  the  saw- 
log  portion  of  these  tree  species  also  were 
presented.  Comparable  information  for  black 
cherry  is  now  available  for  sawmills  with 
either  band  or  circular  headsaws.  I  have  also 
included  board-foot  volumes,  lumber  recovery 


factors  (LRF),  and  lumber  recovery  ratios 
(LRR). 

METHODS 

A  total  of  192  black  cherry  trees  from 
three  locations  were  selected  for  this  study. 
Diameter  at  breast  height  (dbh)  and  mer- 
chantable height  were  recorded  prior  to  buck- 
ing. Merchantable  height  begins  at  the  top  of 
a  1-foot  stump  and  ends  where  local -use  ma- 
terial stops.' 

'  A  local-use  class  log  must  scale  at  least  8  inches 
in  diameter,  inside  bark  (dib),  by  8  feet  long  and  it 
must  be  one-third  sound. 
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The  felled  trees  were  bucked  and  log 
lengths  ranged  from  8  to  16  feet.  Log  length 
and  both  end  diameters  were  recorded  and 
later  used  to  determine  the  cubic -foot  volume 
of  the  bucked  sections.  The  butt  log  was 
divided  at  breast  height  and  treated  as  two 
sections.  All  sections  were  considered  to  be 
conoid  in  shape  and  volume  was  computed 
using  the  following  equation: 

Sectional  cubic-foot  volume  =  .001818 
(D'  +  Dd  +  d'  )L 

D  =  inside  bark  diameter  of  large  end 
d  =  inside  bark  diameter  of  small  end 
L  =  log  length 

Sectional  volumes  were  summed  to  obtain  the 
cubic -foot  volume  for  the  sawlog  portion 
of  each  tree  (gross  tree  volume). 

Logs  from  69  trees  were  sawed  at  a  band 
mill,  and  logs  from  the  remaining  123  trees 
were  sawed  at  two  circular  mills.  Nominal 
length,  width,  and  thickness  of  each  board 
were  recorded  and  adjusted  to  industry  aver- 
ages developed  in  the  previous  study.  The 
adjusted  lumber  dimensions  were  used  to 
compute  the  cubic -foot  volume  of  each 
board,  and  board  volumes  were  summed  by 
tree. 

For  each  tree,  we  computed  the  cubic- 
foot  volume  of  solid  wood  that  was  con- 
verted to  sawdust.  Saw  kerfs  of  10/64  and 
17/64  were  used  for  band  and  circular  mills, 
respectively . 

Sawmill  residue  volume— slabs,  edgings,  and 
end  trims— was  obtained  for  each  tree  by 
subtracting  the  volumes  of  lumber  and  saw- 
dust from  the  volume  of  sawlogs. 

During  the  sawing  process  a  board-foot 
tally  was  maintained,  and  this  provided 
actual  total  board -foot  volume  by  tree. 

RESULTS 
Prediction  equations 

Standard  regression  procedures  were  used 
to  calculate  prediction  equations  of  the  fol- 
lowing form: 

volume  =  a  +  b  (dbh)^  +  c  (merchantable 
height)  +  d  (dbh^  x  merchantable 
height) 


Dependent  variables  include  cubic -foot  vol- 
ume of  lumber,  sawdust,  sawmill  residue,  and 
the  gross  tree,  and  board -foot  volume  of 
lumber. 

Regression  coefficients  and  related  data  are 
presented  in  Table  1.  Gross  tree  volume  was 
not  related  to  mill  type.  All  other  dependent 
variables  were,  however,  and  this  is  a  reflec- 
tion of  saw  kerf  and  perhaps  sawing  proced- 
ures. Therefore,  except  for  gross  tree  volume, 
separate  equations  are  presented  for  band  and 
circular  mills. 

Cubic-foot  yields 

Table  2  contains  the  predicted  cubic -foot 
volumes  of  lumber,  sawdust,  sawmill  residue, 
and  the  gross  tree  for  black  cherry  trees 
measured  to  the  nearest  1/2  log.  For  greater 
accuracy,  measure  the  trees  to  the  nearest 
foot  and  use  the  equations  in  Table  1.  The 
boxed  areas  indicate  the  size  classes  included 
in  the  tree  sample.  These  volumes  were  ob- 
tained by  solving  the  regression  equations  for 
various  tree  sizes. 

Board-foot  yields,  LRF,  LRR 

Solutions  to  the  board -foot  equations  are 
presented  in  Table  3  along  with  lumber  re- 
covery factors  (LRF),  and  lumber  recovery 
ratios  (LRR).  The  terms  LRF  and  LRR  have 
become  familiar  in  recent  years.  LRF  repre- 
sents the  board  feet  of  lumber  recovered  per 
cubic  foot  of  logs  sawed  and  has  been  de- 
scribed by  Fahey  and  Woodfin  (1976)  as  a 
substitute  for  overrun.  LRR  equals  the  cubic 
volume  of  lumber  recovered  per  cubic  volume 
of  logs  sawed. 

The  product  of  LRF  and  cubic-foot  volume 
of  logs  represents  the  predicted  board-foot 
volume  of  lumber.  The  cubic -foot  volume  of 
logs  may  be  obtained  from  Table  2  by  sum- 
ming the  volumes  of  lumber,  sawdust,  and 
sawmill  residue.  A  tree's  log  volume  differs 
from  its  gross  tree  volume  and  must  be  ob- 
tained by  summation.  Gross  tree  volume 
includes  the  volume  of  cull  sections  bucked 
from  the  sawlog  portion  of  a  tree  and  left  in 
the  woods.  Therefore,  we  expect  gross  tree 
volume  to  be  greater  than  the  summed  vol- 
ume of  lumber,  sawdust,  and  sawmill  residue. 

Text  continued  on  page  8 
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Gross  tree  volume  is  less  than  the  summed  log 
volume  for  several  dbh  and  height  classes  in 
Table  2.  This  occurred  because  of  small 
differences  between  the  actual  gross  tree  vol- 
umes of  the  trees  sawed  at  the  band  mill  and 
those  sawed  at  the  circular  mills. 

Note  that  LRF  and  LRR  differ  by  a  factor 
of  about  10.  This  indicates  that  about  10 
board  feet  of  lumber  were  sawed  from  each 
cubic  foot  of  actual  lumber. 


DISCUSSION 

Sawtimber  has  traditionally  been  sold  using 
the  board -foot  measure.  At  first  look,  this  is 
logical  because  most  sawlogs  have  been  con- 
verted to  lumber  which  has  been  and  still  is 
measured  and  sold  in  board -foot  units.  The 
Forest  Service  is  in  the  process  of  converting 
all  timber  sales  to  cubic  feet  from  board  feet. 
Cubic-foot  measure  is  more  consistent  than 
board-foot  measure  for  relating  volume  of 
round  material  to  volume  of  end  products. 

In  the  earlier  report  (Hanks  1977),  I  found 
that  the  volume  of  sawmill  residue  was  un- 
affected by  type  of  headsaw.  However,  the 
circular  mills  selected  to  saw  the  black  cherry 
logs  produced  more  sawmill  residue  than  the 
band  mills.  Therefore,  separate  equations 
were  developed  for  predicting  sawmill  residue. 
Possible  reasons  for  differences  in  the  amount 
of  sawmill  residue  can  only  be  hypothesized, 
and  they  include  the  following: 

•  The  saw  kerf  at  the  band  mill  was  less  than 
10/64-inch. 


•  The  saw  kerf  at  the  circular  mills  was 
greater  than  17/64-inch. 

•  The  band  mill  was  more  efficient. 

Two  circular  mills  were  used  and  both  were 
chosen  because  they  demonstrated  good 
practices.  The  band  mill  represented  here  was 
more  efficient  than  the  circular  mills  and 
should  be  considered  "better  than  average." 

In  the  future  it  may  be  possible  to  predict 
yields  of  sawmill  products  for  various  com- 
binations of  saw  kerf,  lumber  thickness,  log 
size,  and  taper.  Until  more  work  is  completed, 
we  believe  that  these  tables  provide  a  rea- 
sonable estimate  of  yields  from  band  and 
circular  mills. 

Results  of  field  trials  indicate  that  real 
differences  between  the  predicted  and  actual 
volumes  will  occur  (Hanks  1980).  However,  if 
lumber  is  sized  and  edged  properly,  actual 
lumber  volume  will  equal  or  exceed  predicted 
volume  and  sawmill  residue  volume  will  be 
minimized. 
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